Excessive alcohol use leads to neurodegeneration in several brain structures including the hippocampal dentate gyrus and the entorhinal cortex. Cognitive deficits that result are among the most insidious and debilitating consequences of alcoholism. The object exploration task (OET) provides a sensitive measurement of spatial memory impairment induced by hippocampal and cortical damage. In this study, we examine whether the observed neurotoxicity produced by a 4-day binge ethanol treatment results in long-term memory impairment by observing the time course of reactions to spatial change (object configuration) and non-spatial change (object recognition). Wistar rats were assessed for their abilities to detect spatial configuration in the OET at 1 week and 10 weeks following the ethanol treatment, in which ethanol groups received 9-15 g/kg/day and achieved blood alcohol levels over 300 mg/dl. At 1 week, results indicated that the binge alcohol treatment produced impairment in both spatial memory and non-spatial object recognition performance. Unlike the controls, ethanol treated rats did not increase the duration or number of contacts with the displaced object in the spatial memory task, nor did they increase the duration of contacts with the novel object in the object recognition task. After 10 weeks, spatial memory remained impaired in the ethanol treated rats but object recognition ability was recovered. Our data suggest that episodes of binge-like alcohol exposure result in long-term and possibly permanent impairments in memory for the configuration of objects during exploration, whereas the ability to detect non-spatial changes is only temporarily affected.
Introduction
Chronic alcohol use ultimately leads to neurodegenerative processes in specific regions of the brain (Fadda & Rossetti, 1998) . In rats, the development of neuronal changes in the brain appear to be correlated with the amount and duration of ethanol consumed (Walker, Barnes, Zornetzer, Hunter, & Kubanis, 1980) . However, the pattern of alcohol consumption seems to be an important predictor of brain damage as well, since smaller doses consumed in a pattern that produced correspondingly higher blood alcohol levels have been shown to be potentially more harmful than larger ones in developing rats (Bonthius & West, 1990) . Accordingly, it is well established that large doses of alcohol administered over a short period of time (3-4 days), a model mimicking a single cycle of binge drinking in human alcoholics (Majchrowicz, 1975) , reliably produces neurotoxicity in corticolimbic areas including the olfactory bulb, the hippocampal dentate gyrus (DG), and the entorhinal cortex [EC; (Cippitelli et al., 2010; Collins, Corso, & Neafsey, 1996; Collins, Zou, & Neafsey, 1998; Crews, Braun, Hoplight, Switzer, & Knapp, 2000; Hamelink, Hampson, Wink, Eiden, & Eskay, 2005; Obernier, White, Swartzwelder, & Crews, 2002; Zou, Martinez, Neafsey, & Collins, 1996) ].
The structural changes induced by excessive alcohol may result in the development of functional cognitive deficits including learning and memory impairments (Pfefferbaum, Sullivan, Rosenbloom, Mathalon, & Lim, 1998; White, 2003) . There is evidence that human alcoholics show deficits in spatial memory tasks (Bowden & Mccarter, 1993) and abnormal response perseveration (OscarBerman, Hutner, & Bonner, 1992) . Similar deficits are reproduced in a variety of animal models of alcohol exposure (Assuncao et al., 2007; Carvalho et al., 2006; Matthews, Simson, & Best, 1995; Schulteis, Archer, Tapert, & Frank, 2008) . This is consistent with the observation that an alcohol bingeing procedure caused deficits in re-learning performance of rats subjected to the reversal learning task of the Morris water maze, as well as prominent neuronal cell loss in the dentate gyrus of hippocampus and the entorhinal cortex (Cippitelli et al., 2010; Obernier, White, et al., 2002) .
Entorhinal cortex and hippocampus are closely interconnected regions, known to be involved in spatial learning and memory
